We encountered a rare condition of rice body in subacromial and subdeltoid spaces in a patient with unremarkable medical history. Although it is uncommon, there have been continued reports on its formation in certain type of infective and inflammatory arthritis. However, except for a traumatic event, evaluation yielded no known and conceivable cause for his chronic inflammatory bursitis. Relatively typical findings for rice body on magnetic resonance imaging have been described, and in our case the imaging prompted us to schedule early removal, which is generally accepted as the management of choice to prevent further progression of symptoms. The symptoms of the shoulder showed significant improvement, and a close follow-up schedule has been recommended for observation of recurrence and development of any foreseeable underlying cause. (Clin Shoulder Elbow 2016;19 (2):96-100) 
Rice body is a rare condition commonly arising from chronic inflammation of joint, bursa, or tendon sheath. 1, 2) Rice body formation from tuberculous arthritis was first described by Riese in 1895, 3, 4) and since then its association with other infective or inflammatory conditions such as rheumatoid arthritis, non-tuberculous mycobacterial arthritis, adult-onset Still's disease, nonspecific arthritis, Candida arthritis, juvenile arthritis, seronegative rheumatoid arthritis, and osteoarthritis has been described. [4] [5] [6] [7] It usually develops as a consequence of chronic inflammation of the confirmed underlying diseases, however there were several cases that had preceded the diagnosis of an underlying cause and presented as initial manifestation. 4) In addition, although its origin is generally connected with a nonspecific response to inflammatory synovitis of an underlying cause, several cases without evidence of any pathology have been reported. 1, 6, 8, 9) In this case report, we encountered a patient with pain and a mass in his right shoulder who had no previous or current inflammatory or infective condition. The patient, a 70-year-old male who had previously undergone arthroscopic rotator cuff repair in his right shoulder, had developed a cystic like mass after a trauma to the shoulder several months before visiting our clinic, and despite having no underlying cause, rice body was confirmed by magnetic resonance imaging (MRI) and surgical drainage. The patient was explained about the study and agreed to provide informed consent.
Case Report
A 70-year-old male patient visited our outpatient clinic after suffering pain on his right shoulder for two months. He complained of pain on movement and a palpable mass in his shoulder. Arthroscopic rotator cuff repair was performed with two suture anchors four years ago, and he had been lost to followup since his last surgery. The patient had a medium size tear on the suprasupinatus tendon, and he stated that had experienced no symptoms after the surgery until the onset of new symptoms two months ago. Except for being on hypertension medication, past history was unremarkable. He had suffered a fall down injury from a ladder to the right shoulder four months prior to the visit to our clinic, which was self-resolved within two weeks, and he did not seek any medical help for the accident. The first two months were uneventful until the development of dull pain that became progressively more severe over the next two months. In addition, he had noticed a palpable mass (8×8 cm). On physical examination, the mass was soft with some fluctuation and mild tenderness on touch; however, no redness or heating sensation was observed over the mass. He also had a severely limited range of motion due to pain.
At a local hospital, a physician attempted to perform aspiration of the mass, but without success, and physical therapy with anti-inflammatory medication was prescribed. This course of treatment did not improve his symptoms. Initial blood work-ups and urinalysis were within normal range except for erythrocyte sediment rate (48 mm/h) and C-reactive protein (3.29 mg/dl), suggesting some inflammatory condition. However, no redness or heating sensation that might indicate acute infection was detected. In addition, he was afebrile, and he did not recall any previous history of infection or joint pain.
Plain radiographic finding was insignificant. To rule out rerupture of the repaired tendon and to assess the palpable mass, MRI was ordered. On MRI, innumerable delineated small nodules were observed in markedly distended subacromial and subdeltoid bursa with a large amount of bursal fluid. The signal showed isointense intensity on a T2-weighted image relative to the skeletal muscle. There was also a partial thickness tear of the rotator cuff on the bursal side, but it did not appear to be communicating with the glenohumeral joint space. Synovial thickening was also observed ( Fig. 1) .
On diagnostic arthroscopy, the glenohumeral joint had minimal synovitis without rice bodies, but it was in a relatively normal state. The previously repaired rotator cuff tendon had healed. However, subacromial bursal space contained multiple rice bodies, some of which showed pedicles attached to the bursal synovium ( Fig. 2 ). The synovium had papillary architecture. Arthroscopic debridement was performed for the loose bodies and bursal surface, but, due to an overwhelming number of bodies and extensive bursitis, we made a small incision on the lateral aspect of the proximal humerus for complete removal of the bursa. Macroscopically, the size of rice bodies ranged from a few millimeters to as large as 15 mm, and they were in various shapes. Some rice bodies appeared to be aggregation of other smaller rice bodies ( Fig. 3 ). Biopsied samples including bursal fluid were sent for pathologic evaluation, and cultures were obtained. His symptoms improved significantly after the surgery. He recovered normal range of motion for the shoulder without pain on movement, and no palpable mass has been recognized for five months. In addition inflammatory markers were reduced to and stayed within normal range during the follow-ups. Immediately after surgery the patient was referred to a rheumatologist for evaluation of medical diseases including rheumatoid arthritis, which may have caused the current inflammatory condition.
Histologically, small nodules were mainly composed of fibrinous materials, consistent with the finding of rice bodies. Bursal tissue showed active chronic inflammatory change without evidence of lymphocytic or mononuclear infiltrates that might suggest rheumatoid arthritis ( Fig. 4 ). However, no granuloma was present in the bursal tissue. Cultures including bacteria, tuberculosis, and fungal infection for bursal tissue and drained serosanguinous fluid showed a negative result. Serologic tests were performed postoperatively for rheumatoid factor and anticyclic citrullinated peptide, and they yielded a negative finding. Antinuclear antibody was positive in a 1:40 dilution. Although positive titer of antinuclear antibody suggests the presence of autoantibodies, positive in a much higher titer is required for the result to have any significance. In addition, since positive antinuclear antibody in a small titer is known to be present in some members of the healthy population, the finding was considered insignificant. Thus, infective or rheumatologic cause of bursal inflammation and rice body formation was ruled out at the moment. However, the rheumatologist, after the review of A B related articles suggested that presence of the bodies may be a precursor to any underlying systemic diseases. Although he had been closely monitored by the physician, after five months after the surgery he had not developed symptoms associated with the systemic diseases, and the follow-up studies on the serologic markers were unremarkable. Therefore, the possibility of an underlying cause appears to be very low at present.
Discussion
The name 'rice body' was derived from its appearance, resembling grains of polished white rice. 6, 9) Although its pathogenesis remains unclear, it is believed to be a product of a nonspecific reaction to chronic synovial inflammation, and particular infective or inflammatory arthritic conditions were found to be the cause of the chronic inflammation that induces rice bodies. 4, 9) In addition to formation of rice bodies from joint arthropathy, bursa and tendon sheath are next common place where rice bodies have formed independently. Although rice bodies can form in any of the locations mentioned, some have proposed that rice bodies in joints are commonly related to infective arthritis such as tuberculosis while rice bodies formed in bursa and tendon sheathes are associated more with rheumatoid arthritis. 10) Other rare conditions include Candida and osteoarthritis. Muirhead et al. 9) reported that penetrating trauma by a date thorn induced synovitis with rice bodies. Popert et al. 3) reported that up to 72% of rheumatoid joints contained macro-or microscopic rice bod- ies after aspiration and lavage. Thus, it is considered a common product of established systemic inflammatory diseases. However, according to several reports, rice bodies had preceded or were the initial presenting sign before making the diagnosis of rheumatoid arthritis. 1, 4) Even in a case report, no underlying cause was confirmed for chronic inflammation of bursa and containing rice bodies. 8) Although chronic inflammation of the synovium is generally accepted as the preceding cause of the formation of rice bodies, the actual mechanism of formation has not yet been elucidated. There are two main theories for the formation. 3, 7) The first is shedding of microinfarcted synovium and subsequent encasement of these bodies with fibrin. The second proposed theory regarding the formation is de novo synthesis in synovial fluid independent of a synovial element that undergoes progressive enlargement with aggregation of fibrin. Its composition differs among studies, and proposed compositions of rice bodies are nodules made up of a fibrin only, collagen core covered by fibrin or a mixture of collagen, retinaculin, and elastin. 1, 3, 6, 9) Symptoms and physical findings vary among reports in the literature. Commonly, patients visit clinics with a painless, nontender mass on the affected region, but some complain of dull pain and tenderness. With the presence of pain, they may also complain of limitation of the joint's range of motion. However, diversity in symptoms and signs does not appear to be related to duration or severity of underlying disease. These symptoms and physical findings are non-specific and are present in other diseases that need to be differentiated. In addition, many reports have described heterogeneous appearance of rice bodies having different sizes and shapes. [2] [3] [4] Although the size ranges from a few millimeters to 2.0 cm, Sugano et al. 2) reported on a case of a rice body measuring up to 6.5 cm in size. Again, all of the reports agreed that a larger size does not appear to reflect the duration of underlying disease, because even for the largest size rice body, clinical duration of the patient was only four months and for cases with rice bodies measuring less than 2.0 cm a much longer clinical duration of more than one year was recorded. 2) In addition, laboratory markers are nonspecific and do not show correlation with severity or duration of underlying diseases. 1) Laboratory work-ups are usually within normal range, 5) but elevation of erythrocyte sediment rate, C-reactive protein, or both inflammatory markers may be evident. 1) If the underlying cause is unknown, additional work-ups should be performed. These include rheumatologic markers such as rheumatoid factor and anti-cyclic citrullinated peptide, 4) cultures to differentiate an infectious origin. In addition, some cases analyzed cytology of the joint or bursal fluid to rule out tumor, but none of the cases were associated with rice body. 1, 2, 5) Biopsy is also important to confirming the origin of an inflammatory condition. Observation of pannus or granuloma formation provides evidence to make a diagnosis of an underlying cause.
Differential diagnoses for rice body formation in joint include pigmented villonodular synovitis and particularly synovial osteochondromatosis, 2, 4, 5) a chronic progressive disease occurring mainly in joints. It is idiopathic metaplasia of subsynovial connective tissue into cartilage nodules otherwise normal synovial lining of joint and bursa. Unlike rice bodies, it is not known to be related to inflammatory arthritis. Although the interpretation may not be specific, imaging studies are valuable for differentiation of contents and nature of loose bodies in joint and bursa. 4, 7) In synovial osteochondromatosis, approximately 80% contain mineralized metaplastic cartilage that is apparent on a plain radiograph while rice bodies rarely have an ossified component. For those 20% with unmineralized cartilage containing synovial osteochondromatosis, MRI finding shows an iso-or slightly hyper-intense signal on T1-weighted and a hyper-intense signal on T2-weighted because of the presence of a cartilage component. 8) For fibrin containing rice bodies, the signal intensity for both T1-weighted and T2-weighted is iso-or slightly hypointense relative to muscle. The bodies are well delineated on a T1-weighted image, but these may not be distinguishable from surrounding fluid on a T2-weighted image. On the contrary, pigmented villonodular synovitis shows a very low signal or void signal on both T1-and T2-weighted images due to synovial hemosiderin content. It also has an effect of magnetic susceptibility that is not evident in synovial osteochondromatosis or rice body of inflammation. 1, 6) There is scant information regarding established management of rice body. However, all the reported cases underwent synovectomy with drainage of rice body by arthroscopy or open excision. General agreement regarding treatment of rice body formation appears to be surgical excision and drainage since many previous authors believed that a fibrinous loose body may act as a stimulus for persistence and progression of the chronic inflammation. [4] [5] [6] These authors reported marked improvement after surgical removal of rice body with synovectomy. Complete excision and drainage is imperative for symptom improvement and prevention of recurrence. No recurrence was reported in previous literature. Thus, prompt attention and management can provide considerable symptom improvement and potentially contribute to a diagnosis of an underlying medical condition that was not known prior to the presentation.
Our case showed typical formation of rice body in chronic inflammatory bursitis. Although several diseases are reported to be associated with the formation, none of the diseases was identified in our patient. Since trauma was the only preceding event, we consider that traumatic bursitis may have provoked the condition this time. In addition, we placed the patient under close follow-up because rice body is known to be the initial presentation of underlying rheumatologic pathology.
